Production of antifungal recombinant peptides in Escherichia coli.
Antifungal peptides derived from the human bactericidal/permeability-increasing protein (BPI) were produced in Escherichia coli as fusion proteins with human BoneD. Bacterial cultures transformed with the gene encoding the fusion protein were grown to a high cell density (OD(600)>100), and induced with L-arabinose to initiate product expression. Fusion protein accumulated into cytoplasmic inclusion bodies and recombinant peptide was released from BoneD by acid hydrolysis at an engineered aspartyl-prolyl dipeptide linker. Acid hydrolysis of purified inclusion bodies at pH <2.6 followed Arrhenius kinetics and did not require prior inclusion body solubilization in detergents or denaturants. Surprisingly, at pH <2.6 and 85 degrees C, cell lysis and aspartyl-prolyl hydrolysis with concomitant peptide release occurred simultaneously. Bacterial cultures were, therefore, adjusted to approximately pH 2.6 with HCl directly in the bioreactor and incubated at elevated temperature. Peptide, which is soluble in the aqueous acidic environment, was separated from the insoluble material and purified using column separation techniques. Recombinant peptide was separated from the hydrolyzed bioreactor culture with >76% recovery and a final peptide purity of >97%. Antifungal peptide prepared by recombinant and solid phase synthesis methods demonstrated similar activity against Candida sp. in a broth microdilution assay.